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(57) Abstract: A novel aromatic 
sulfonium salt compound represented 
by the following general formula (T); (I) 
a photo-acid generator comprising the 
compound; and a photopolymerizable 
composition containing the compound. 
The photopolymerizable composition 
gives a resin composition for optical 
three-dimensional shaping. The 

X resin composition suffers no curing 

inhibition caused by oxygen, has 
satisfactory precision of curing, is 
highly sensitive to irradiation energy, 
and cures suflBciently deep. The resin 
composition can be inhibited £rom 

(X) generating benzene and is hence usable 
in a wide range of applications such as 
photoresists, inks for food-packaging 
materials, etc. 
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^m#i^p<^>'K =h5->!rh>. 4. 4' - f:^ i^Ji5^;l/T ^ y ^> V-7 x y 
>^ 4. 4' - V?;? npO^/7xy >s 4-^>y'r;W-4' -^5^;l/i^7x 

>^ 2 -JC^;l/5^3ri|r1J->' h >^ 2-:^nn^;r^1^>' h 2 --f V:/'o tf;l/ 
^:t^1j->h>> 2, 4-v^Ji5^;l/f-:*-^ih>' h C»n5o 
^©ffe©i^wl/^-^J®^^5':^>^7;l'm'^i^^^PJi: 2. 4. 6-hU 

[2. 6 -v?7;U:^n- 3- (tf>^l/- 1 ->r ] =f- ^ 
JBi±Ocfc9/i: (4) i^yi/^-MiS^'&^i^^v'i/K'^liit^^Jii^ (3) ^i^ij 

© t L T © ® ^ P a t c 1- S d <t -e # 5 o 
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U h-^K i^'OrJ'JiUxU h-^'K 1, 3 -y;^ -^K 1, 4-:?':^> 

1, 6 -^^iJ->i^:*--;W 1, 4 - i^^^ o'v^i?- :^ / 
4, 8 -ex (tKp + '>y^;W) hUv'^'o [5, 2, 1, 0 2- 6] ^^^^ 

h-;K 1, 3 -y^ ^^v?;^--;W 1, 4 - "T^ > v?>f -;K 1, 6-^^1^> 

i^;t->'K trx-7iy -yi/A^ t"x7xy-;i/F^ ->>i/y si?^ v \y 

/X(*^M7iy ia^/2:(i2SJBi±©lJ^S^, #i^^^/j:if<i:©j:.X 
•r v'Wb^tt^w J; o T# e» tl S 7K^'^W'i^ y jiX 7"^U^ *s J; 1 ® ^ 2 



— 27 — 



wo 2004/029037 



:T/JP2003/012226 



(9 . ^^aic fci^T^flga^i^ ti^-fcm^p-r s^ii^'fb'&i^Tfe So 



cine*© (6) m'^mnm^'f-^t^mKTiimM. tfji^^^^iyji^m. 
TK^^^w-rs^m-^i^t (6) fmmnm^'^^^tLxit. ±sE.<D^m 

^^^^^(D^^tLX<0^<D'S:mmKi^m-i-^:itit}<X^^o 
1000-500000 Tfei^. $ i^K^-^ Ll^iS[^l^^^»{i 5 0 0 0- 

1 0 0 0 0 ox^^o ^omm^x;h^x^mmx^fii.^t>i-3^xittn,yit}i^ tbt. 
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mmu mmk mmm. m^tm±m. ^mmmo^mmmmuamm^mm'r ?> 
ciid^T^So ±^mmf^^^:^^:t>m^mmmtLxiu m^immm57- 
4 9 6 1 3-^. #PiBS5 8- 3 7 0 0 4^{2:meMomssm^-^ J^mmiJ^if 

(ommk >irm. mmm. mmu mmm. m^mjk^k ^mmm(D^ 
.^x. :$^^mo^mmmmnm^mo^mizMLx 1 5 omA%&,T t-t^iOt^ 
^^mK^i<-x±m^^m^i^7kwmmmmLmizmm'r^^it. 
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fe©^*<#tf t>tl^o t/c. 2 5 0~4 0 0 nm0?aESK®5t;©|g'^th^4^>'U 
^-fiir^LTS 4 5-3 6 0 nmCD?g:gS0®^©'^tfj:.;^;l/4^-ft*^ 7 0 

::(Om^> 2 5 0 nm5fejil. :^^,^{*4 0 0 nm^ig;t5^S[:^CD3te{i:±gB3te^a<I 

^^iyf-:t>m>^d^ibM(Dmn.^tKii2 5 0-4 0 0 nm0i&:g^O3te©M'^th 

2 5 0 ~ 4 0 0 nm©^^:g^^©7fe0|^#ff^^*>'■^^-fi^-*J•l^T 3 4 5 — 

2 5 0 -4 0 0 nm©?gE«F^©3fe©^'^thj:-^>'^4^-»{C^U'C 3 4 5 — 
3 6 0 nm(Dm&m(D%(D^^J0.^.j\^^-mi!)^7 0 %JBi±-C^ S^ti. Mi^tfyi:^ 
itm^ii. N d^^@^*:U-if~ («aj^(iNd-YV0 4 Ix-lf-, Nd- 
YAGl/— tf-^) frg^*^^^B%^m*-^:b-ti-Tl/3©^S (3 5 5 nm) tc 
U^3t; (l^-if-^fc) T.'l/=f>>r:t>U-1f (3 3 3nm. 
351nm^ 364 n mO^^cD^t^ <hfl ^) 4 ^ -^Mfl if 

3 5 1 nmU v^KLtz^^t LXU^ tii^X^ 

smi^}*^p-7U^«9Mii^j*/j:^*<^{f e»nao ±fB (1) - (4) 
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t J; o TH^>C7C®it#«^^#§ o 

l?l^fc)l7<£:#5 (^2g|#fi^) o ?)tJCtlJ^ai?Bl*^?»®tS#J-t^eoTNC-r-y 

i^^m-i} 2- (8 -^>V'r;i/-':?^>V5=-^7 -v^-p-h 

5 0 Oml© = P77X=i{Cig>ffcT;l/S-':7A9 8. 3 g> S^^>Vf-:f7x 
>10 7. 5g. 1, 2 -i^^ aaj:-^ > Q 5 0 g^^±^^tZo Cd^ii^fb^V 
y-l';l/8 2. Og^in^. 2 5^-C2^r^SJS^^f o:fco ^t^T. 5 0 0 0ml 
0h*-:^;-tt"v7jcl 0 0 0 g^Anxfe^. COfffcSiS^^^a^Atiyto 1. 
2-i^^naJ^^ >Jg^l 0 0 0 g©7K"^3III^^Uyto 1. 2-i^^oPJ^rS' 

d t J; Ox 8 -^:^y-r v?^:/ 7 a: 
16 0. 4 g (W9 5%) tfbtiifeo 

5 0 0ml ©HP:7^X=3{C 9 5 %mW2 9 5 g ^*D;tm# b/j:*^ v^- P 
- h U K 4 6 . 0 g *ttii^fc'o ^in t I^NFfcS^&^iK^Bgll'fei J^i: 
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6 gtt^^^'o owmmw=^miftLo m^-vs o o om i © 

b'-;<7-Jw7jc5 0 0 gi^rJ'y-^^S 0 0 g^^-^UTfc^^ -C{cS0^*iS: 
Abs :^f- h;l/i>3 0 0 g^in^/=:o TM«-:5l0tBU. ig^b>/5^l/>5 0 0 g 

dtur^Ki 0 0 0 g<&sn^^t:feo ccicKSbPe^se. sg 

i^llD U> 2 ^fflm*^ L:fco ig'fby f - P >Ji*7K 1 0 0 0 g 2 ^^E^ 
j^-r-SCtfCcfcoTG 0. 5 3 g©Sfel&^ (1R¥7 0%) *#^o 

•3^^®JRX^^' h;l/ h V (C = 0) 1 6 5 4 cm-l 

H 3.90% 4.18% 

S 9.92% 10.23% 

P 4.79% 4.45% 

(.^t^^ 1 ) 



SbFg- 




-^fiSc^^y- 1-CKSbF 6J-ft;tTKPF 6^^ffi-r'SCi:{CJ;?)fife$&5|ctL 
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F 




it) o-g-^ 
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ffi-r 5 C t fC J; *? dfe^&^ICt LT# e> 
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it) ©-g-^ 



it) O-^JiSc 




NO2 
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C-^^^^IJS. 1] 2- (8 -^>y-r;^- -v?-p- 
(^ffc-g^S. 1) 
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5 : TIB^at) (D^m 

X ^ ;)/ X ;U + •> F ^l^ffi ^ C i: cfc i9 i L T# tlifeo 

i^^S. 5) 



SbFe 




^^ms. 5-vKShF Qicr^^xKPF Q^^m-r^ctic^<o&nm^t 
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nmt^ m\-m.^7.^^ V im^m. ^h-nmr. i^c-nmrjcj: 
ati-^^^s. 7) 
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c^t^mi 0) 
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i^^mii:i 2-i^^>V'f-:;*-7x-;l/-t"X- (2. 4, 5 - h ^) ji 'f- Jl' 

X- (2, 4, 5-hU^5^;U) x;l/*+v/K5 7. 3g CO. 2*;l/) ^ttiX 
^/^o t:"X- (2, 4, 5-hUyf-;l/) K*>'^^{C^|?-ra©*5i 
MU:fc^^ 'J^^Vf-^y :z.>3 6. 7 s (0. 2 ^r;l/) * 5 [iIIC:^{j-T^iD U 

^t^T^ 3 U y h;l/(Dt"-:^;-{C:y<7K5 0 0 0 0 g^&M-^L 

T*5^. :iC{CS!S^S^tg:AL. ^e>{C h;l/a^:x3 0 0 g^]fin;t/Co T*a^SiO 
mL> 4 0%£D7m'fb:^ h U •^ATK^^^Tl'jRlU^^tC^ 1, 2 - V3 \J 
>1 5 0 0 g^m^mWLtio dCtcKP F 6 6 6 g^i^AnL^ 2l^^it*^L 

"Cfe 6 0. 0 g <&#y^o 
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C 6 0.2% 6 0.1% 

H 4. 9% 5. 0% 

S 10.7% 10.4% 

P 5. 2% 5. 2% 

(1h-NMR. DIMSO-de) 

S, 3H-CH3 2. 50 

S, 3H-CH3 2. 47 

S, 3H-CH3 2. 43 

m, IIH-Arom 6. 97-9. 05 

Wb-^l 1) 




• o 



C^^^J12D 2-i^oyf-^7i-;i/- t"x- (3 4 -7' h 

-^^^^IJI l-T^^MUyiit';^- (2, 4, 5 - h U J^.^P'^^i/ K 5 7 . 

3g*. h*:^- (3-.><f-^l'-4--7'h^v') X^l/^^S/ K7 4. 8g (0. 2 

K^^timt^m^ll 1 <t|^1t{CUT^g!^«^6 6. 1 g^#^o 
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• 
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c 



6 3. 6% 



6 4. 0% 



H 



4. 7% 



4. 596 



S 



4. 9% 



4. 9% 



4. 7% 



4. 896 



C^h^l 2) 

C4H90 



i^^mi3:i 2->?^>y^:^7x->'l/-ex- (2. 4, 
-^^fi^ll 1-C1ML/::KPF 6 6 6 g^. KSbFggS. 7 gK^^^izmt 

^mm 1 1 <i: mmi^ ut^ir«^ 6 7. i g <&»fco 
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C 5 5.5% 5 4.9% 

H 4. 7% 4. 6% 

S 4. 8% 5. 0% 

Sb 18.1% 18.7% 
(1h-NMR, DIMSO-dg) 

S. 3H-CH3 2. 50 

S, 3H-CH3 2. 47 

S, 3 H-CH 3 2.4 3 

m. IIH-Arom 8. 95-9. 10 

Cit^l 3) 




SbFg- 

simits 0%. mm v^^y ^ -K^?>:> it9 s. 8%"cfe-5^o 

^^m^ll 2T^ffibfcKPF 6 6 6 g^^ KSbF 6 9 8. 7 g{C^x.yt^fe{i 

^mm 12 1 m^\^ i^x^ms 75. 9 g ^mt^o 
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5 5. 496 



5 6. 2% 



5. 296 



5. 096 



4. 296 



4. 396 



S b 



16.0% 



16. 396 



Cit^l 4) 

C4H90 



jR^iis 0 96. imw^^-^ hy^y ^ -iz^^:> itdi . 5 96'c^o/co 

(No. 6) ^ffi(,^T:^7X>K_h{r$^l 0 ^ ^ n >(DJ¥${C 
M^^bT. 02|s:^7fe*^^ttiSl©^^M#SeC T - 2 5 C P *^l^T±iE^S 
'^tt^«^0 3 6 5 nmfr*5{^S^J^;eP^ffl!I^U^o 

3 6 5 nin©#fe3fe^m*)tB-rc<j:*-<-e#> t ifc-ecDm-fe^^^^^n/ni^ra^ 

7feT^'5v/i-;;rS^-TMIiJ-i^>'U4^-^iitST^-So iJ' -fcBlifPOlSTf- 

e/+y^-«!:il»UTj^i&U. 1 3SPg©Mnj:S^^>'l'4^-^3fem'^ttjafig 
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1 {-^-To 

mi 





^ini (mmol) 


(365nm) (mJ/cm^) 


(1) 


1.0 


13 


(2) 


4.0 


13 


(3) 


1.0 


13 


(4) 


4.0 


13 


(5) 


1.0 


13 


(6) 


4.0 


13 


(7) 


1.0 


13 


(8) 


4.0 


13 


(8.1) 


1.0 


13 


(8.2) 


4.0 


13 


(8.8) 


4.0 


13 


(8.4) 


4.0 


13 


(8.5) 


1.0 


13 


(8.6) 


4.0 


13 


(8.7) 


4.0 


13 


(9) 


1.0 


24 


(10) 


4.0 


24 



(1 0) fcJt^UT> :$:§|BJ{cj:aif3^/.i:x;i/'-^-'>Aig (1) - (8. 7) {i 

So 
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mmm-2 

m^[^tzmi^> ±mm.n^^mo^t^^ cd ~ (s. ?) ^^feUK&^jiUTi^ 

Sg^{*l 0 cm> h 3 >/<T®7-f >Xh°- K{±8 cm/i^iU/Co 
fx U> W^]^Jtt*^mi(e^-C S d <t Hj^^i)^ o /Co 

;UjK^'>1/- h 8 0 1, 4 >i^;J--;i/i^^U i^':^.'Uji-x;w2 0 g^ 

^ - c> /j: XX a An. c: <DmmmM<^t^ ^ c a d -r - 

<Sr7t;iC^ 0. 1 mmlf y f-t?JfSll 0 Omm^ ^1 0 Omm> 1 OmmO't'^ 
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PaulF. Jacobs iS. ^> Hi^B P tfifiS-fe > rJ' - (i 9 9 3^) > 

lai;:^^?^4^©^i^J^*fi?^KU/^: (E!*. a = b = c = 10mm^ d = 
5 0mm> e = 5mm) o c:®|^!|^Jtli:> S^-TS J: 9 {wtt»:^SP{w^;3L*<^j:i/^o 

^^4 : 



m^^s J I s - 6 9 1 1 izm^xmi^^f^-^RtfT^ Vy hwm^-^ cy y ^ 
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7 i^ijji^mm 1 - 3 ^ffli^y^io 

V 7!7 ;i/1^flt 2 : fx 7 i y - A ^f^+ i/ltfli® t i> u ;Wb<^ 

^'Ji7J]ymi^Ml : 2-t Kp^'>- 2 ^^1/- 1 -7 a/N->- 1 - 

:r ^ 

5i?*;Hli&?PJ2 : 1- [4- (2- h Kp^'>J^ h + i^) 7:c->>U] -2-t 
Kp^'>- 2-^f-;U- 1 -yp/N"^'- 1 

Nd-YV0 4 : Nd-YV04 U-if-}Cg^*|?^*^fH^ia<?^'^t>ii:r 1 / 3 © 

!f-c 'i^MS 5 5 nm> ^^JUX^M (X^r? h 7 :7 ^ y 
Xitii. ^a°Dig :BLIO-355Q) 

A r - 1 : ^^l^^|g©A r >rj*->U— !f-o 33 3. 351. 364 nmOS 
(p t-l/> h^t^. MSiS : I NN0VA3 2 5o 3 5 1 nm?S[©J^:^;U 

^-aiij'^{*4 4%) 

A r - 2 : ^^^^$gOA r ;^ V 1/ -if-o 3 5 1 nm^^t 3 3 3 nm 
^iJ^S-i-^fm-^^^ (Pt-l/^ m^n^ : I NN0VA3 2 5/0 1 6 5 

-148-00o 351 nmm<O^^J^^'-MM^lt7 6%) 
^M^J-4--l 1. ii:,mmi 
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fe6fi^J5! 


^'e^j6! 


fesffiw)7! 








75 


75 


55 


55 


55 


35 




25 


25 


15 


15 


15 


20 














15 














20 




2 




2 


2 


2 








2 








2 






















20 


20 


20 


5 














5 




— 


— 


10 


10 


10 


— 




— 


— 


0.5 


0.5 


0.5 
















u.o 




Ar-l 


Ar-l 


Ar-l 


Ar-2 


Nd- 
YVO4 


Ar-l 




700 


720 


810 


800 


760 


790 


(kg • cm/cm'^^ 


6.4 


6.9 


6.5 


6.2 


6.1 


6.4 


mimsU) (mm) 


0.010 


0.010 


0.010 


0.009 


0.007 


0.009 


(mJ/cm^) 


6.1 


6.3 


5.1 


5.4 


5.9 


5.2 


(iS^WblaS) (mm) 


0.12 


0.11 


0.13 


0.10 


0.11 


0.12 
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^3 







mmmn 




— 


40 




100 


50 




2 


2 




— 


10 




— 


0.5 




Nd - YVO4 


Nd - YVO4 




700 


880 


T^Vy h (kg • crn/cm^) 


7.1 


6.8 


m^mm (mm:^m) (mm) 


0.008 


0.006 


(mJ/cm^) 


6.1 


6.0 


mmm. (.^m<m) (mm) 


0.11 


0.10 


5lo3SD#C/ (%) 


8% 


12 96 



t 
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55 




15 




2 




20 




10 




0.5 




Ar-1 


(kg/cm2) 


720 


T 'f V y b (kg • cm/cm^) 


6.1 


(Wmn^ (mm) 


0.010 


(mJ/cm^) 


8.3 


jtil^*tS (i^il^fiig^bSP) (mm) 


0.15 



ims,mi 2-1 5. imm2^ 
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mmmi2 


^WJ 13 




^^J15 


imm2 




80 


80 


80 


80 


80 




20 


20 


20 


20 


20 


BYK307 


0.5 


0.5 


0.5 


0.5 


0.5 




4.0 














4.0 














4.0 














4.0 




3- K-C^AJ^ 










4.0 



1, 4 -y^rS' ^v^^r-^l/i^^U 

- b 



(b) 
(c) 
(d) 

tKIS^ >7"{Cj;i9 4 0 Om J /'cm2©^^^;£-Ba*)-LT5€>fl:$-tir:to ®>ff:M]^ 
0. 5 g€--te;l/|^{c:^AL/N 5 Om 1 CDJ^:5^y-;l/"C}ftiii^fflr"»N :^fx^nv h 

^^m^nm.^^^. Tj\yi=i-hm±KNo. 3<z)^<-3-^--eM^u> 
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s) ^mmLtio 
me 





^^J12 


mmmis 


mmmu 


mmm 15 


imm2 




ND 


ND 


ND 


ND 


ND 




2ooiaj^i± 


200|1IJB(± 


200I1IJK± 


200|lIJ[ii± 


10 m 






235 


240 


233 


241 


230 




1 am 


233 


245 


238 


240 


280 




15 


240 


248 


242 


246 


450 


30 


240 


245 


251 


253 


810 



mmmi 6] 



^rJ'Ov^T— >:/>>^- 
mmm 1 7 



a'fiSc^J 1 1 



1 0 0 MAU 
2 0 MM.^ 
10 0 U$|S 

1 mm.^ 

2 0 > Jt^^J 3 ] 

1 4 -c#&n/c^#;^x;U5^-'> Aj^-e«)^3fem^^^J^'^Wt- 
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mmmi7 


^^J18 


mmm i9 


«^J20 




:r.^^^iymm (a) 


80 


80 


80 


80 


80 


i^^^v/MflW (b) 


20 


20 


20 


20 


20 


BYK307 (c) 


0.5 


0.5 


0.5 


0.5 


0.5 


(1) 


4.0 


— 


— 


— 


— 


^<\^ (2) 




4.0 


— 


— 


— 


^mo (3) 






4.0 






(4) 








4.0 




3- K-'^/Ai^ (d) 










4.0 


^i^i^^l^K-^ftWa*^® (e) 


20 


20 


20 


20 


20 


^v^:^;um^li$^^J (f) 


1.0 


1.0 


1.0 


1.0 


1.0 



(f) : i^Ji h + S/T-fe h^^y > 





mmmii 


mmm is 




^«aj20 


}tm\s 




ND 


ND 


ND 


ND 


ND 




2ooiajB(ji 


200|lli2i± 


200IiIJBi± 




soul 


S 




500 


504 


502 


510 


501 




514 


517 


511 


520 


527 


15 


528 


533 


528 


535 


1393 


30 0^ 


553 


554 


551 


553 


2395 



mmm 2 1 ] 
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:5feS-^m^«^ : 10 0 

y ^ u'=yT—l^'f)^— : 2 0 MfilfP 

^ f-^Ui^^lz-^r h y : 1 0 0 MiSP 
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It ^ © IS ffl 



1 . TIB-IS^ ( I ) X 




T^i/n^^i/^^ re/;)/^^ ^xy+i/IS. TU-;i/^. 

R6{il:^,^{ci^^UT^WM'^<^:'<^:oT^,'»T%J:^,^o ) T^^ns <t^#mt 
■r ^ X ;i/ +^ ^ -j; A i^'f k-^J^o 
2. Tv'^l'^*^ R-CO-> XtiA r -co- 
cm bx R«m^«^l!fem©T;W4->'l/^> ^L<{ilt3^^^'fbjc^a'C**)> 
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Ar«^ r19 r18 
r4i\22 



r31 r30 




r34 ^35 
r48 r47 j^46 




R5lR52ii53 




R 



1 41 42 I 4^^ 
R*-^ R^'^ R^-^* 



r26 j^27 
j^38r37 



45 



r55 r63 




^58 ^59 {^60 
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